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ABSTRACTED -PUB -NO: US 5883006A 
BASIC-ABSTRACT: 

NOVELTY - Openings are formed in semiconductor device films for 
interconnects and isolation trenches using a 

tetraethylorthosilicate film (106) and a flowable oxide film (116) 
which are first etched at the same rate and etched in a second step 
which selectively removes the flowable film. 

DETAILED DESCRIPTION - A method of forming an opening having two 
portions in an insulating film (106) comprises forming a first 
opening, forming a second film (116) on the first and the opening, 
forming a masking film and etching to form the second opening 
portion, both films being etched at the same rate. A second etch 
then removes the remainder of the second film in the opening and 
etches the second film more rapidly than the first film. 
INDEPENDENT CLAIMS are also included for the following: (a) a 
method of forming an interconnect as above; and (b) a method of 
forming shallow trench isolation as above using a flowable oxide 
film. 

USE - In forming openings in insulating films for interconnects and 
shallow trench isolation in semiconductor devices (claimed) 

ADVANTAGE - The flowable oxide films permits a thin resist film to 
be used, enhancing lithographic performance and preventing spikes 
and voids . 

DESCRIPTION OF DRAWING (S) - A cross-section of the opening is 
shown . 

TEOS film 106 



Flowable oxide film 116 
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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To form a first opening like a 
contact hole in a first insulation film and a second opening like 
a trench wider than the first opening without adversely 
affecting on a lithographic treatment. 
SOLUTION: A contact hole 17 is formed in a second 
insulating film 13. A fluid oxide film 18 is formed on the 
second insulating film 13 to fill the contact hole 17 through 
fluid characteristics of the oxide film 18. An ARC film and a 
resist film are formed on the second film 13. With a mask of 
the resist film, a trench is formed by etching the second 
insulating film 13 and the ARC film under etching conditions 
for etching the second insulating film 13 and the ARC film at 
almost the same etching speed. 
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13 8±|:ARCI3 9^MI^ ^P>f:ARCg39 

[0 0 5 1 ] CCX% ffin^TIBfttt{bR3 8^^^i-6 
^ dr J:oX, uv 1 ^ hl4 0ttl5tf*S— ftf¥£ £ft 

[0 0 5 2] ±KUv** h!8£4 Ol^LT, »^ 

«WK«5te*m\ HI 5 (a) l^-TJ; 5 f-x 

[0 0 5 3] 25ctC. ARC13 9 RXfffim^mti mitM 
3 8 — ^fts U'v** hl40$:7X^Rt 

^0 ttJBLT^yf^^rsCl^fclJ: 9. @5 (b) fC^-r 
«t 5 ftfllifi^aS, ^yf ^^ARCI3 Q^Wft 

/^-Vft$n/c:i/^Xhl4 0M ; e^TWA 
RC13 9 CO — L< fi±ffi*SRft*S ft* 

[0 0 5 4] (3 6 [C^-T J: 9 l/'^ h!40 

3 9^r-7X^i:Lt^ffllt, R I E:7 p oir-*(c«£9 s 

30 5, SS30, hl/yfSa«3 2S^7-gfti3 

4 ixj/f^LXSP h U>-^4 1 ^Mt5o 

[0 0 5 5] C^^fy^C, U^^hl4 0^ 

l/^ h^4 0^t5ARCJ83 9*Sfift5feSttS r irdSff 

ttn^rtBfttt{b;n3 s^t/^^^^ t in 

IBi-e, ^(75S*(i, jffift^teftSMI:l«3 8^;xf^ 

^Mj5\ mik*>!)=> (-rft^*>. ^s/K^y^^a 
^ M3 6) . ->y^y (-fft;b*>, ^®frStS3 0) a 
u^TKyvy^^ (-rft^-fe, h^yf^32) 

[0 0 5 6 ] a* 5, K->y =^Bi{blR3 5^W7-Sft 
^3 4(0^^^^>/igg^ N SKtt^JfBftK^KS 8<Dx 

y^^^a«fis©ur^-5*s, K^y =>mtm 

3 5a^9-»^kl»3 4tt*«^WiNjK-r?*>-5fca?), 
i5 (b) +tw^$ftS«ffi«I^Iffifttt{tlBt3 8*-^^^ 

ttft^riBft»{fc»3 8 tt. U"/xh)g4 0^W^iif: 
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[0 0 5 7] 0 6 C:^ Lfc8ttft*Jte*»ffclK 3 8 <9££?¥ 

[0 0 5 8 ] r (OHlfE^JgJB-Cfa, y K&ftJBt 35^ 
K->!J 3^S{bBS3 6lc:*tLTlIflnffi3 7 

^JSB*l6flifflt3 8 S:JBfiKL-C. M P 3 7 f*J *3E*-r & 
Btffli-*lcfcS, «!Bi«rffi*Kftl»3 8ttai 

[0 0 5 9] 

[0 0 6 0 ] ^/c, :^0^i:fcotit t?it 
[ail c^^^^i^ii^wtas^i^v' 

[B2] 19 1 tcft< :/nir;*S:*K-rWrffi0o 
[[93] H2(c«t< 7"n"fe^Sr^-rBrEH 0 
[B4] **M^jB2O*lte<0JBffl(cj:ea^ h 
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[19 5] (94Mig£< /Pir^^^tlria 
[196] (9 5i^it< ^d^^^^-r^rffil9o 
[197] Sejfe^-fi^^^^^n-fe^^fto^XSS: 
^■T^rM(9o 
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